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Indian Standard 

METHOD FOR CALIBRATION OF 

STANDARDIZED BLOCKS FOR VERIFICATION 

OF KNOOP HARDNESS TESTING MACHINES 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 30 November 1973, after the draft finalized by the Methods of Physical 
Tests Sectional Committee had been approved by the Structural and 
Metals Division Council. 

0.2 In the preparation of this standard considerable assistance has been 
derived from ASTM Designation E 384-69 * Method of test for microhard- 
ness of materials % published by the American Society for Testing and 
Materials. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with IS ; 2-1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the method for calibration of blocks for 
indirect verification of Knoop hardness testing machines. 

l.l.l This standard does not apply to the cahbration of test blocks used 
in the routine checking of testing machines, 

2. MANUFACTURE 

2.1 The block shall be specially prepared and the manufacturing process 
shall be such as to impart necessary homogeneity, stability of structure and 
uniformity of surface hardness. The fineness and regularity of grains and 
the uniformity of the metallurgical structure shall be verified by micro- 
scopical examination. The block, if made of steel, shall be demagnetized. 



♦Rules for rounding off numerical values ( revised ). 
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2.2 Standardized metal block shall be of a thickness not less than 6 mm, 

2.3 The upper and lower surfaces of the block shall be flat within 
0*005 mm and the parallelism of the block shall be such that the thickness 
does not vary by more than O'OIO mm per 50 mm. 

2A The lower surface of the block shall have a fine ground finish. The 
test surface ( upper surface ) shall be highly polished and its roughness 
shall not exceed 0001 mm (centre line average). It shall also be free 
from scratches which interfere with the measurement of the impressions, 

2.5 To enable checking that no material is subsequently removed from the 
block, its thickness at the time of standardization shall be marked on it to 
an accuracy of 0*01 mm or a suitable identification mark shall be made on 
the test surface {.see also 9.1 ). 

3. PROCEDURE FOR CALIBRATION 

3.1 The standardized block shall be calibrated in a standardizing machine 
using the general procedure as laid down in IS : 6885-1973*. The calibra- 
tion shall be carried out at a temperature of 20 it 2° G for temperature 
climates and 27 ± 2*^C for tropical climates. 

4. STANDARDIZING MACHINE 

4.1 The standardizing machine shall be the one in which the load applied, 
the form of the indenter and the measuring device may be verified by 
fundamental measurement. It is recommended that the load should be 
applied by means of weights giving true values of force. 

4.2 Load — The loads shall be correct within diO*l percent. 

4.3 Form of Indenter 

4.3.1 The four faces of the diamond pyramid shall be highly polished 
and shall be free from flaws. 

4.3.2 The indenter shall have an included angle of 172° 30' ± 5' on the 
long axis and ISO'^O' i 5' on the short axis. The offset at the apex shall 
not be more than 1 i^m. 

4.4 Application of Load — The load shall be applied and removed with- 
out shock for 10 to 15 seconds. 

5. NUMBER OF INDENTATIONS 

5.1 On each block at least four groups of indentations consisting of 5 
impressions each shall be made. 
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18:7097.1973 

6. MEASUREMENT OF THE DIMENSIONS OF INDENTATIONS 

6.1 The illuminating system of the measuring microscope shall be adjusted 
to give uniform intensity over the field of view and maximum contrast 
between the indentation and the undisturbed surface of the block. 

6.2 The measuring microscope shall be checked by stage micrometer or by 
other suitable means to ensure that the difference between readings corres- 
ponding to any two graduation lines of the instrument is correct within 
d= 0*001 mm. 

6.3 Each indentation should be measured by at least two observers. 

7. REPEATABILITY 

7.1 Let dif ^2? ^n be the values of the measured diagonals arranged 

in increasing order of magnitude. The repeatability of the block is defined 
as dn — di if « = 10, that is, if 10 indentations have been made in the 
block. The repeatability is defined as 1 '32 (d^ -^ di) if n = 5, that is, if 
5 indentations have been made in the block. 

8. UNIFORMITY OF HARDNESS 

8.1 The repeatability of hardness readings as measured by 5 or 10 indenta- 
tions shall be within the limits given below: 

Hardness Range Repeatability of the 

for Standardized Test Block Readings 

Test Blocks, HK Shall he Less Than 

For loads from 1 to 500 gf: 

100 to 250 5 percent of J 

Over 250 to 650 4 percent of 5" 

Over 650 3 percent of d 
For loads from 500 to i 000 gf: 

100 to 250 4 percent of J 

Over 250 to 650 3 percent of J 

Over 650 2 percent of d 

NoTB — ^is the average of the values of measured diagonals of indentations, 
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9. MARKING 

9.1 Each standardized block shall be marked with the following 
information: 

a) Arithmetic mean of the hardness values found in the standardizing 
tests, 

b) Name or trade-mark of the supplier, 

c) Serial number, 

d) Thickness of the standardized block, and 

e) Test load. 

9.2 The standardized face of each block shall bear at least one of the above 
identification marks. Alternatively, the marking may be made on the 
side of the block, the marking being upright when the standardized face is 
the upper face. 

9.3 Each standardized block may also be marked with the ISI Certifica- 
tion Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well-defined system of inspection, testing and quality control which is 
devised and supervised by ISI and X)perated by the producer. ISI marked products are 
also continuously checked by ISI for conformity to that standard as a further safeguard. 
Details of conditions under which a licence for the use of the ISI Certification Mark 
may be granted to manufacturers or processors, may be obtained from the Indian 
Standards Institution. 
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